Different specificities of spleen tyrosine protein kinases for synthetic peptide substrates.
20 synthetic peptides, each of which includes a tyrosyl residue flanked by either neutral or acidic amino acids in different proportions and at variable positions, have been employed as model substrates for investigation of the site specificity of three tyrosine protein kinases previously isolated from spleen [Brunati, A. M. & Pinna, L. A. (1988) Eur. J. Biochem. 172, 451-457] and conventionally termed TPK-I, TPK-IIB and TPK-III. Comparison of the phosphorylation efficiencies shows that each tyrosine protein kinase is considerably different from the others in both the stringency and the nature of its specificity determinants. By considering, in particular, the kinetic constants obtained with the pentapeptides AAYAA, EEYAA, AEYAA, EAYAA, with the tetrapeptides AYAA and EYAA and with the tripeptides AYA and EYA, it turns out that N-terminal acidic residue(s) are only essential with TPK-IIB for efficient phosphorylation with multiple residues displaying a synergistic effect. The very similar Km (130 microM) but 14-fold-different Vmax values with YEEEEE vs. EEEEEY indicate that an N-terminal rather than C-terminal location of acidic residues is required for a high phosphorylation rate with, though not for binding to TPK-IIB. Acidic residues decrease the phosphorylation rate with TPK-I, a kinase related to the src family which is immunologically indistinguishable from the lyn TPK; they are nearly ineffective, however, with TPK-III, the least specific of the tyrosine protein kinases, which exhibits appreciable activity toward tripeptides and dipeptides like GAY and AY which are not significantly affected by TPK-I and TPK-IIB. While the peptide substrate specificity of TPK-I is similar to that of TPK-IIA, a spleen tyrosine protein kinase previously considered [Brunati, A. M., Marchiori, F., Ruzza, P., Calderan, A., Borin, G. & Pinna, L. A. (1989) FEBS Lett. 254, 145-149], the remarkable requirement of TPK-IIB alone for acidic peptides may suggest the involvement of this enzyme, which is also unique in its failure to autophosphorylate, in the phosphorylation of the highly conserved and quite acidic phosphoacceptor sites of the src family protein kinases.